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T he s tu d y  o f th e  so-called coarctation  o f th e  a o r ta  m ay  offer d a ta  ev en  to  
th e  m uch  discussed re la tio n  o f hypertension  an d  arteriosclerosis. The n a rro w ed  
segm ent o f th e  a o rta  s itu a te d  closely below th e  a tta c h m e n t of the lig am en tu m  
arte rio sum  divides th e  vascu la r tree  in to  tw o p a r ts  an d  accordingly m a rk e d  
differences in  systolic blood pressure are o b ta in ed  i f  m easured  on b o th  th e  u p p e r 
an d  low er ex trem ities (B r o w n , 1934, and  o thers). I n  th ree  cases of c o a rc ta tio n  
o f th e  ao rta  recen tly  au to p sied  in  th is  D ep a rtm en t, desp ite  th e  young age (20, 34 
an d  42 years old m ales) fa irly  grave and ex tensive  arteriosclerosis w as n o te d  in  
th e  a rteries o f  th e  u p p er bo d y  while such changes in  th e  abdom inal a o r ta  a n d  
in  th e  a rteries of th e  low er bo d y  were e ith er com plete ly  absent, or on ly  slig h t 
(Orm os an d  Szta n o jev it s , 1954). These post m o rtem  observations have  m ad e  i t  
w orth  while to  in v estig a te  th e  problem  by  m eans inducing  coarc ta tion  o f  th e  
a o rta  in  anim als.

Methods

T he ex p erim en ts  w ere m ade  on m ale and  fem ale ra b b its ,  w eighing m ore th a n  2 kg . each . 
T h ey  w ere less th a n  1 y e a r o f age, b u t  th e ir  ex ac t ages w ere  n o t  know n. The ra b b its  w ere  o f  
h y b rid  s tra in  (B elg ian-V iennese  crossbreed). T heir d ie t  c o n sis ted  of m ixed g reen  h e rb ag e  
(ch iefly  clover) an d  o a ts  ; w a te r  w as n o t  re stric ted .

As th e  ra b b its  cou ld  p o o rly  w ith s tan d  th o ra c o to m y , th e  a o rta  was ex p o sed  in  th e  
re tro p e rito n e a l space below  th e  d iap h rag m  th ro u g h  a p a ra v e r te b ra l  app ro ach  u n d e r  l ig h t 
e th e r  an aesth es ia  an d  asep tic  cond itions. T he stenosis h a s  b e e n  fo r th e  m ost p a r t  e s ta b lish e d  
above th e  orig in  o f th e  coeliac ax is , in  some cases closely b e low  i t ,  b y  m eans of a clip  c o n s is tin g  
o f a zinc b a n d  4 m m . w ide an d  b e n t in  „ U ” form  over th e  c ircu m feren ce  of th e  a o r ta .

Som e of th e  ra b b its  th u s  o p e ra ted  died soon a f te r  th e  o p e ra tio n . A ltogether 12 r a b b it s  
su rv iv ed  14 d ay s follow ing o p e ra tio n . 7 o f th e  12 r a b b its  d ied  sp on taneously  a n d  5 w ere  
sacrificed  b y  a ir-em bolism  16 to  48 days a fte r o p e ra tio n . C om ple te  au to p sy  was m ad e  in  all 
cases, th e re a f te r  b o th  th e  a o r ta  w ith  its  larg e r b ran ch es  a n d  th e  v isceral organs h a v e  b e en  
f ix ed  in  4 pe r cen t fo rm ald eh y d e . A u to p sy  of th e  sp o n ta n eo u s ly  d ied  anim als revea led  b ro n c h o ­
p n eu m o n ia  in  fo u r cases ; in  one em pyem a was p re sen t. I n  th e  o th e r tw o an im als g ross e x a ­
m in a tio n  did n o t y ield  a n y  s a t i  fa c to ry  ex, l in a tio n  as to  th e  cause  of d eath .

T he blood p ressu re  in  th e  au ric u la r  cen tra l a r te ry  h a d  b een  m easured  several t im e s  b o th  
p re - a n d  p o sto p e ra tiv e ly  by  m eans of th e  G ran t a n d  R o th sc h ild  a p p a ra tu s . F o r  c o m p a riso n  
an d  to  recognize th e  incidence  o f ev en tu a l sp o n tan eo u s v a sc u la r  changes, th e  a o r ta  o f  n o n - 
o p e ra ted  ra b b its  o f th e  id en tica l s tra in  o f th e  sam e age a n d  k e p t  on th e  sam e d ie t a n d  u n d e r  
th e  sam e la b o ra to ry  con d itio n s has been exam ined . N o v a sc u la r  lesions w hatsoever c o u ld  be 
n o ted  in  an y  case.

9  A cta Morphologiea V I/1.
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P a r t s  of th e  a o r ta  below  an d  above th e  n a rro w e d  segm ent, its  la rg e r b ra n c h e s  a n d  th e  
v is c e ra l  o rgans were h is to lo g ica lly  exam ined . B lo ck s w ere  em bedded in  p a ra ff in . A ll sec tions 
w e re  s ta in e d  as a  ro u tin e  w ith  h aem ato x y lin  a n d  eo sin , b y  v a n  G ieson’s m e th o d , w ith  orcein , 
re so rc in e -fu ch s in  an d  c resy l v io le t ,  and K o ssa ’s c a lc iu m  reac tio n  has also b e en  ca rried  o u t. 
F r o z e n  sections w ere also m ad e  from  th e  vessels ; th e s e  w ere s ta ined  w ith  S u d a n  I I I .

Results

A  slight e leva tion  in  blood p ressu re  cou ld  be observed in  te n  ra b b its  
su rv iv in g  th e  14th d a y  a f te r  operation , w hile  no  change occurred  in  th e  b lood 
p re s su re  o f  tw o an im als . B efore opera tion  th e  m ean  blood pressure o f  th ese  ten  
r a b b i t s  w as 77,9 ±  4,8* m m  m ercury . In  som e cases the  blood p ressu re  rose to  
135 m m  m ercury  a few  d ay s a fte r th e  o p e ra tio n  (Table I) ; a h ig h e r v a lue  was 
o b ta in e d  in  no case. A fte r th e  operation  th e  m e a n  blood pressure o f th e  ten  ra b b its  
w as  115 6,7* m m  m ercu ry .

Table I

Ref.
no.

Survival 
tim e in days

Blood pressure
Severity

of aortic changesbefore 1 after 

operation

l . 16 91 135 + +
2. 20 50 70 + + +
3. 21 62 130 + + +
4. 23 80 95 + +
5. 24 64 100 + + +
6. 25 88 128 +
7. 30 80 110 + +  +
8. 36 90 70 —

9. 37 97 125 + +
10. 37 92 135 +
11. 38 75 122 + + +
12. 48 72 72 —

Gross vascular lesions . In  th e  ao rta  o f a ll th e  rab b its  w ith o u t a n y  exception 
in  w h ich  blood p ressure  w as elevated  a f te r  th e  operation, v e ry  rem ark ab le  
c h a n g e s  could be n o te d  even  b y  th e  n ak ed  eye . T h e  severity  of th e  a o rtic  changes 
w as v a ria b le  ; in  5 ra b b its  m ultip le  an eu ry sm s developed, associa ted  w ith  very 
sev e re  sclerotic phenom ena . In  4 rab b its  th e  ao rtic  d ila ta tions o f 5 — 10 m m  in 
d ia m e te r  were confined to  th e  aortic  arch , th e  descending and  th o rac ic  ao rta ,

* S ta n d a rd  erro r.
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i. e. to  th e  p o rtio n  of the  a o rta  above th e  stenosis (Fig. 1), in  one an im a l a few 
sm aller aneu rysm s developed also im m ed ia te ly  below th e  co n stric tio n . The 
d ila ta tio n s  were located  fa irly  close to  each  o th e r, th e ir  walls were p a rch m en tlik e , 
th in n e d , h a rd  b u t  fragile to  sligh t p ressu re  w ith  an  „egg-shell c rack ling” . In  tw o 
ra b b its  h a rd , scutum -like p laques, m easu ring  from  1—2 m m . to  sev era l c e n ti­
m etres in  d iam ete r developed w ith o u t an y  d e fin ite  d ila ta tio n s. C alcification  o f th e

F ig . l .  A o rta  o f ra b b it  k illed  on  3 8 th  d ay . Several aneurysm s w ith  ca lc ified  
w all ab o v e  th e  sten o sed  p a r t

F ig. 2. A o rta  of ra b b it  d ied  on  2 0 th  d ay . x  55. In  th e  up p er p a r t  th in n in g  
of th e  wall an d  ca lc ifica tio n  o f th e  m e d ia  can  be seen

ao rtic  w all was n o ted  in 7 ra b b its  an d  in  th e  th o rac ic  and  descending a o r ta  o f 
th e  th re e  o th e r anim als th e  in tim a  becam e focally  uneven, fo rm ing  a s lig h t 
v a u ltin g  o f th e  ao rtic  wall in  som e places. The colour of the  in tim a  in  th e  h a rd ­
ened  or d ila ta te d  spaces was h a rd ly  d iffering  from  th a t  o f th e  in ta c t  p o rtio n s  ; 
yellow , f a t ty  pa tches were seen in  no case.

9*
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Microscopical vascular lesions. In  all th e  ra b b its , lesions of th e  ao rtic  m edia 
o f  va riab le  severity  cou ld  be no ted . L igh t focal lipoidosis of th e  in tim a  w as

Fig. 3. S am e  ra b b it  as in  F ig . 1. K o ssa 's  s ta in , X175 
F ig . 4 . Sam e p ortion  o f a o r ta ,  sam e m agn ifica tion  as in  F ig . 3. w ith  orcein sta in . T he e lastic

f ib re s  in  th e  m edia  a re  fra g m e n te d

F ig . 5. A o rta  of ra b b it  k ille d  o n  2 5 th  d ay . Foci c o n s is tin g  o f  m uco id  substance  in  th e  m ed ia
H a em a to x y lin  eosin s ta in ,  X 175

p re se n t only in  one case (in  th e  rab b it d ied  on  th e  37 th  day), accom panied b y  
severe  m edial changes. A long  the  d ila ted  seg m en t th e  aortic  w all w as th in n e d  
d u e  to  narrow ing o f th e  m ed ia . All over th e  d ila te d  a rea  th e  m edia sta in s a lm ost
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in all its  th ickness a un ifo rm  d a rk  blue w ith  h aem a to x y lin , suggesting deposits 
of lim esalts (F ig. 2). Cameron (1930) s ta ted  t h a t  haem ato x y lin  s ta in s  n o t th e  
lim e itse lf b u t  th e  basic  su bstance  in  w hich lim e sa lts  p rec ip ita te . The ca lcification  
in  th e  m edia w as p roved  b y  th e  K ossa-reaction , to o  (F ig . 3). E lastic  fib res could

Fig. 6. R a b b it  k illed  on 37 th  d ay . F in e  calcareous g ran u les  in  th e  m ed ia  (m ark ed  w ith  arrow ).
h a em ato x y lin  eosin s ta in , x 3 5 0

be for th e  m ost p a r t  d em o n stra ted  in  th e  area o f  th e  calcification  ; th e y  w ere, 
how ever, n o t w avy  b u t  s tra ig h ten ed  and  closely p ack ed . The ex ten d ed  elastic  
fib res often becam e frag m en ted  (Fig. 4). M uscu lar elem ents, how ever, were 
ab sen t in th e  calcareous foci. In  th e  im m edia te  v ic in ity  of th e  calcareous foci, 
accum ulation  o f fib ro b lasts  som etim es occurred , w ith  sligh t fo rm ation  o f colla­
gen fibres.

N o tew o rth y  are th e  ea rly  i. e. th e  m ild changes in  th e  ao rta . Sm all foci 
appearing  in  th e  m edia  m ay  be considered as th e  earlies t changes d em onstrab le  
w ith  th e  m ethods em ployed  in  our experim ents. T hese often  spindle shaped  foci 
s ta in  pale-blue w ith  h aem ato x y lin , while w ith  cresy lv io let, recom m ended b y
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M e r k e l , th ey  give m e tach ro m a tic  sta in in g . T he m ucoid c h a ra c te r  o f such 
s u b s ta n c e s  appearing  in  th e  ao rtic  w all in  connection  w ith  arteriosclerosis was 
f i r s t  recognised b y  B j ö r l i n g  (1911). T hey  a p p ea r in  general b e tw een  tw o  elastic 
f ib re s  p u sh ing  th em  so m ew hat a p a r t  (Fig. 5), an d  sim ultaneously  degeneration

F ig . 7. R a b b it d ied  on  2 3 rd  d ay . Sm all ca lcareous lo cu s in th e  m ed ia , X 175 
F ig . 8. Sam e as F ig . 7. O rcein  s ta in , X350

o f  m u sc u la r  elem ents can  be observed. In  som e o f th e  sm all foci, fo rm ed  in  th e  
m e d ia , th e re  is fine frag m en ta tio n  o f th e  elastic  fib res and  sm all calcium  sa lt 
g ra n u le s  appear (Fig. 6). In  o th e r  areas sm all granules of lime sa lt a p p e a r  on th e  
s tirface  o f  seem ingly in ta c t  elastic  fib res. C om pletely  calcified sm all foci in the  
m e d ia  ca n  already  be considered as an  ad v an ced  change (Fig. 7). T h e  elastic 
f ib re s  on  th e ir  edge becom e s trik in g ly  w avy, in  th e  focus itself, how ever, th e y  are 
s t r a ig h t  an d  frequen tly  frag m en ted  (F ig. 8).



A D R E N A LIN E-TY PE ARTERIOSCLEROSIS INDUCED BY E X P E R IM E N T A L  COARCTATION 135

On th e  basis o f th e  histological find ings th e  developm ent of th e  changes 
in  th e  a o rta  can be d iv ided  in to  th ree  stages. 1. A ppearance  of m ucoid su b s ta n c e  
in sm all foci and  degeneration  of m uscular e lem en ts, 2. sp litting  of e las tic  fib res  
an d  appearance  o f sm all calcium -salt granules, 3. ex tensive  calcification  o f  th e  
m edia  an d  consequent d ila ta tio n  of the  lum en due to  stre tch ing .

No p a r tic u la r  changes have been n o ted  in  o th e r  organs w ith th e  ro u tin e  
s ta in in g  m ethods em ployed.

T he resu lts  o f th e  experim en t are show n in T ab le  I. I t  is clear from  th e  
d a ta  th a t  th ere  is no correlation  betw een th e  sev e rity  of th e  aortic changes p ro ­
duced an d  th e  su rv ival tim e  o f th e  rab b its . T he m o st severe aortic  sclerosis has 
been found in  th e  an im als su rv iv ing  21,24 an d  38 d ay s , while the  m ild est one in  
those surv iv ing  25 an d  37 days. T hough, as a lre a d y  m entioned , changes in  th e  
a o rta  developed exclusively  in ra b b its  whose b lood pressure was sligh tly  e lev a ted  
follow ing opera tion . N evertheless, there  seem s to  be  no correlation  b e tw een  th e  
sev e rity  o f th e  ao rtic  sclerosis produced an d  th e  r a te  o f  blood pressure e lev a tio n . 
As to  th e  effect o f e levated  b lood pressure an d  o f th e  ao rtic  sclerosis on th e  h e a r t ,  
a lth o u g h  th e  w eight o f th e  h e a r t was fa irly  v a riab le  in  th e  single r a b b its , th e  
m ean  h e a r t  w eight o f 9 ra b b its  w ith  elevated  b lood  pressure was 10,7 g r., m ore  
th a n  35 p er cen t h igher th a n  th a t  o f th e  con tro ls  o f iden tical b o d y  w eigh t 
(7,8 gr.).

Discussion

The changes in the  a o rta  induced b y  ex p erim en ta l coarctation  co rrespond  
to  th a t  form  o f experim en ta l arteriosclerosis w hich is generally  know n as a d re ­
na line-type  sclerosis. I ts  h istological p ictu re  has been  f irs t s tud ied  b y  E r b  (1905), 
B . F isc h e r  (1905), Sc h e id e m a n d e l  (1905), an d  K . Zie g l e r  (1905). A ccord ing  
to  B . F isc h e r , th e  in itia l change consists in  necrosis o f the  sm oo th  m uscle 
fib res of th e  m edia, followed b y  frag m en ta tio n  o f  th e  elastic  fibres a n d  calci­
fica tio n . Zie g l e r  (1905) an d  K lotz (1906) were th e  f irs t to  com pare e x p e ri­
m en ta l ad renaline  sclerosis w ith  the m edial ca lc ification  in hum ans describ ed  b y  
MÖNCKEBERG (1903). A drenaline-type arteriosclerosis is som ew hat s im ila r  to  
th e  m ed ia l calcification  o f h u m an  ao rta  described  b y  B lum enth al  e t a l. (1944).

Since JOSUÉ (1903) h ad  produced m edial calcinosis in  the  a o rta  o f ra b b its  
b y  in trav en o u s adrenaline  in jections, th e  sam e change w as induced b y  a v a r ie ty  
o f substances, such  as n ico tine  (A d l e r  an d  H e n s e l , 1906) ; ir ra d ia te d  ergo- 
sterine  (K re it m a ir  an d  Moll, 1928, Va n d e r v e e r , 1931, D uguld, D u g g a n  an d  
Go u g h , 1932) ; v itam in  D (H a r r iso n , 1933) ; th y ro id  g land  (B . F isc h e r , 1905) ; 
th y ro x in e  (K ag aw a , 1933, B aló , 1939) ; vasopressin  (B yrom , 1937) ; angio- 
to n in  (P a g e , 1940) ; am m onium  hydroxide (B aló , 1938); and  o ther su b stan ces .

The m echanism  underly ing  th e  effect o f  th ese  substances, w h ich  all 
induce th e  sam e change in th e  a rte ria l wall, is s till u n d e r discussion. JosuÉ  (1903)
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a t t r ib u te d  to  ad renaline  a n  elective tox ic  e ffec t exerted  on th e  a r te r ia l w all 
b e s id e  t h a t  o f ra is in g  a r te r ia l  pressure. W a t e r m a n  (190£) suggested  th ree  
p a th o g e n e tic  factors, v iz . e lev a ted  b lood-pressure, chem ical effect e x e rte d  on th e  
a r te r ia l  w all and  c o n tra c tio n  o f th e  v asa  v a so ru m . B r a u n  (1905), an d  la te r  
K l o tz  (1906), in h ib ited  th e  adrenaline in d u ced  elevation  of b lood  p ressu re  b y  
a m y l  n i tr i te  or n itro g ly ce rin e , nevertheless a o r tic  sclerosis developed. K r e m e r , 
W r ig h t  an d  Scaeff  (1933) p roduced  h y p e rte n s io n  in  rab b its  b y  b ila te ra l  e x tir ­
p a t io n  o f  th e  ao rtic  a n d  s in u s nerves an d  saw  a r te r ia l  lesions e ssen tia lly  o f th e  
a d re n a lin e -ty p e  to  develop . In  B aló’s op in ion  (1938), acidosis is th e  com m on 
f a c to r  in  th e  effect o f th e  d iffe ren t substances. H u e p e r ’s (1944) concep tion  of 
a rte rio sc le ro s is  m ay  be  ap p lie d  also to  th e  ad ren a lin e -ty p e  sclerosis. T h u s th e  
v a s c u la r  changes w ere sequels of v a scu la r sp asm  : HUEPER assu m ed  th a t  
p ro lo n g e d  spasm  produces anox ia  in  th e  m u sc u la r  coat ; th is  w ould  be th e n  
fo llo w ed  b y  degenera tion , necrosis and , f in a lly , calcification.

A  s tu d y  of th e  re la tio n  o f hypertension  a n d  arteriosclerosis b y  em ploy ing  
v a r io u s  chem ical agen ts is ren d ered  d ifficu lt b y  th e  fac t th a t  a com plex  m echa­
n is m  se t fo rth  by  these  a g e n ts  has to  be ta k e n  in to  accoun t. The p rob lem  seem s to  
b e  m o re  easily  app ro ach ab le  i f  th e  elevation in  b lo o d  pressure is induced  m echan ic­
a lly . H a r v e y  (1909) com pressed  th e  a b d o m in a l a o r ta  of ra b b its  th ro u g h  th e  
a b d o m in a l wall daily  fo r th re e  m inutes ; in  th is  w ay  he was ab le  to  produce 
h y p e r te n s io n  in  46 d ay s, w ith  extensive ca lc ifica tio n  all over th e  th o rac ic  a o rta . 
A s f a r  as we know, su rg ica l narrow ing  of th e  a o r ta  has been used  on ly  b y  D il l  
a n d  I s e n h o u r  (1942), w ho successfully in d u ced  changes in  th e  a o rta . I n  ra b b its  
fed  a  d ie t  contain ing a k n o w n  am ount o f ch o leste rin  (0,2 p er cen t), th e y  con­
s t r ic te d  th e  ao rta  above th e  orig in  of th e  re n a l a rte rie s , and induced  in  th is  w ay 
ch o le s te rin -ty p e  in tim a i chan g es in  th e  th o rac ic  a o r ta  of 7 ou t of 15 ra b b its , whose 
b lo o d  pressure  was c o n s ta n tly  above 140 m m  m ercury . P laq u e  fo rm atio n  
seem ed  to  be p ro p o rtio n a l to  th e  severity  a n d  d u ra tio n  of th e  b lood  pressure 
e le v a tio n .

T h e  results of ou r ab o v e  described in v e s tig a tio n s  differ from  th o se  of D il l  
a n d  ISENHOUR, a lth o u g h  w e constric ted  th e  a o r ta  a t  abou t th e  sam e p lace as 
th e y  d id . F irs t of all, in  o u r  experim ents a r te f ic ia l  coarctation  h a s  failed  to  
in c re a se  considerably th e  b lo o d  pressure. A cco rd in g  to  T ig er st e d t  (1922), th e  
m e a n  systo lic  blood p re ssu re  of the  ra b b it is 100 m m  m ercury , v a ry in g  from  
80 to  120 m m . Scarfe  (1927), em ploying V a n  L eersxjm’s (1911) c a ro tid  loop 
m e th o d , found  an av erag e  pressure of 95 m m . K r e m e r , W rig h t  a n d  Scarff  
(1933) fo u n d  the  average  re s tin g  blood p re ssu re  o f  rab b its  a t  a b o u t 100 m m . 
Gr a n t  a n d  R othschild  (1934) e stim ated  th e  n o rm a l range to  b e tw een  70 and  
91 m m , w ith  th e ir own a p p a ra tu s . Since th e  m e a n  blood  pressure o f o u r ra b b its , 
as m e a su re d  w ith G ran t an d  R o tsch ild ’s a p p a ra tu s , w as found to  be 78 m m , th e  
m e a n  v a lu e  of 115 m m  o b ta in e d  after o p era tio n  m ean s only a sligh t e leva tion  in 
b lo o d  pressure. In  sp ite  o f  th is , very  severe changes developed in  th e  ao rta
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w ith in  a sh o rt period, nam ely  an  ad ren a lin e -ty p e  m edial calcification  in  each  
case. A ccordingly , no correlation  seem ed to  ex ist be tw een  th e  severity  o f changes 
p roduced  in  th e  a o rta  and  th e  ra te  o f  blood pressure elevation .

T he question  m ay  be raised , how  fa r  spon taneous sclerosis of th e  a o r ta  has 
to  be  ta k e n  in to  consideration  in  ra b b its . T he problem  has been th o ro u g h ly  
s tu d ied  b y  D om inguez  (1928) who found  th a t  th e  frequency  of ao rtic  calcinosis 
varies regionally , in  some places i t  is ra re  or m issing, b u t is freq u en t elsew here. 
In  h is opinion, derived  from  d a ta  o f 3,500 ra b b its , th e  incidence is u n d e r  6 p er 
cen t ; he has how ever, em phasized th a t  severe changes are very  ra re  (less th a n  
0,3 p e r cen t). N u zum , E llio t , E v a n s  an d  P r ie st  (1930), exam ining  190 n o rm a l 
ra b b its  2 to  3 years old, found  arteriosclerosis in  5,8 per cen t. Ma e g r a it h  an d  
Ca r l e t o n  (1939), on th e  o th e r h a n d , observed  gross changes in  th e  a o r ta  in  
45 ra b b its  from  am ong 144. These an im als h a d , how ever, been p rev iously  u sed  in  
d iffe ren t experim en ts, aim ing p a r t ly  a t  e levation  of blood pressure. A s th e  
ra b b its  in  our experim ents were young , below  one y ea r of age, an d  because  in 
H u n g a ry  spon taneous sclerosis o f th e  a o rta  is ra re , even in  o lder r a b b its , th e  
changes observed  m ust he considered as sequels o f  th e  co arc ta tion  o f  th e  a o rta  
estab lished  surgically . In fection  o f som e k ind  seem s ou t o f question  ; o n ly  one 
ra b b it  died in  tho rac ic  em pyem a ; its  ao rta , how ever, was qu ite  in ta c t.

F rom  th e  p resen t experim en ts i t  m ay  be concluded th a t  in  th e  ra b b it  
e levation  o f blood  pressure, how ever sligh t, p lays an  im p o rta n t role in  th e  p a th o ­
genesis o f arteriosclerosis developing a fte r  exp erim en ta l coarc ta tion  o f th e  a o rta . 
O ur in v estiga tions in  progress m a y  reveal th e  possible role of o th e r (horm onal, 
h u m o ra l, neura l) causative  fac to rs . T he m echan ism  of hypertension  follow ing 
co arc ta tio n  o f  th e  ao rta  h as  n o t been e luc ida ted  e ither. T e m e sv á r i, Á d á m , 
K e szleR an d  Littm ann  (1953) induced  p e rm an en t hypertension  in  b o th  th e  
u p p e r an d  low er p a rts  o f th e  b o d y  o f dogs b y  narrow ing  th e  th o rac ic  a o r ta  ; 
in  th e ir  opinion th e  renal pressor m echanism  has no p rim ary  role in  th is  fo rm  o f 
exp erim en ta l hypertension .

B l u m e n t h a l , H a n d l e r  an d  B lach e  (1954) m ade recen tly  th e  rem ark ab le  
s ta te m e n t th a t  arteriosclerosis is fu n d am en ta lly  an  ad ap tiv e , s tru c tu ra l as well 
as b iochem ical, response to  m echan ical fac to rs. The H ung arian  p a th o lo g is t 
Ge n e r sic h  (1899) h ad  assum ed essen tia lly  th e  sam e 55 years before.

Summary

T he re la tio n  be tw een  c o a rc ta tio n  of th e  a o rta  a n d  arteriosclerosis h a s  b een  e x p e ri­
m e n ta lly  s tu d ied  on th e  basis o f th e  p o s t m o rtem  o b se rv a tio n  m ade in  m an  t h a t  severe  
a rte rio sc le ro tic  changes occur m erely  above th e  stenosed  p a r t.  N arrow ing  of th e  a o r ta  h a s  
been  b ro u g h t a b o u t in ra b b its  by  p lac ing  a m eta l clip above  th e  orig in  of th e  coeliac  a r te ry . 
I n  10 of th e  12 ra b b its  surv iv ing  th e  14 th  d ay  a f te r  th e  o p e ra tio n , m o d era te  e le v a tio n  o f b lood 
p ressu re , an d  in  all these  an im als an  ad ren a lin e -ty p e  ao rtic  sclerosis of v a riab le  deg ree  occu rred . 
Severe  m edia l calc ifica tion  assoc ia ted  w ith  an eu ry sm s ap p ea red  as early  as a f te r  th re e  w eeks, 
lim ite d , how ever, fo r th e  m ost p a r t  to  th e  p o rtio n  of th e  a o r ta  above th e  s tenosis. T h e re  w as 
seem ingly  no re la tio n  betw een  th e  sev e rity  o f ao rtic  sclerosis and  th e  ra te  of b lood  p ressu re  
e lev a tio n .
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ВЫЗЫВАНИЕ АРТЕРИОСКЛЕРОЗА АДРЕНАЛИНОВОГО ТИПА У  КРОЛИКОВ 
ОПЕРАТИВНЫМ СОЗДАНИЕМ COARCTATIO AORTAE

Й. ОРМОШ, Г. ЛУСТИГ, А. БОТОШ и Б. КОРПАШШИ

Авторы экспериментально исследовали связь между coarc ta tio  a o rta e  и арте­
риосклерозом, исходя при этом из своих наблюдений, сделанных около секционного 
стола, согласно которым при coarc ta tio  ao rtae  тяжелые артериосклеротические 
изменения возникают только выше сужения аорты. Авторы создали у кроликов выше 
отхождения чревной артерии сужение аорты, путем наложения металлической скобы. 
На 14 день после операции у 10 из выживающих 12 кроликов было обнаружено уме­
ренное повышение кровяного давления, и у них без исключения образовался различной 
степени артериосклероз аорты адреналинового типа. Тяжелое обызвествление средней 
оболочки с образованием аневризм возникло уже через 3 недели, причем оно ограничи­
валось в большинстве случаев на части аорты выше сужения. Между степенью вызван­
ного артериосклероза и размером повышения кровяного давления, повидимому, не суще­
ствует связи.

E X P E R IM E N T E L L E  A R T E R IO S K L E R O S E  VOM  A D R E N A L IN T Y P U S  
BEIM  K A N IN C H E N  NA CH O P E R A T IV E R  E R Z E U G U N G  

E IN E R  A O R T E N K O A R K T A T IO N

J .  O r m o s , G. L tjsz tig , A. B o to s  u n d  B . K o r p á s s y

A usgehend von  ih ren  am  S ek tio n stisch  g em ach ten  B eo b ach tu n g en , la u t  w elchen bei 
C o a rc ta tio  A ortae  schw ere a rte rio sk le ro tisch e  V erän d eru n g en  n u r  o b erhalb  d e r V erengung  
V orkom m en, h ab en  die A u to re n  den  Z usam m enhang  de r A o rte n k o a rk ta tio n  u n d  d e r A rte rio ­
sklerose ex p erim en tell u n te rs u c h t . An K an inchen  w urde o b e rh a lb  de r A usgangsstelle  der 
A . coeliaca durch  A n b rin g u n g  e iner M etallk lam m er eine A orten v eren g u n g  h e rv o rg e ru fen . 
A m  14. T age n ach  dem  E in g riff  h a b en  die A utoren  an  10 v o n  d e n  ü b erleb en d en  12 K an in ch e n  
eine m assige S te igerung  des B lu td ru c k s  festgeste llt, u n d  a n  d iesen  T ieren  e n tw ick e lte  sich 
au sn ah m slo s eine A rteriosk lerose  versch iedenen  G rades vom  A d re n a lin ty p u s . B e re its  n ach  drei 
W ochen e n ts ta n d  eine M ed iav erk a lk u n g  m it B ildung  v o n  A n eu ry sm en , die in  d e r  M ehrzahl 
de r F ä lle  sich au f die A o rten te ile  o b erhalb  der V erengung  b e sc h rä n k te . Z w ischen dem  G rad 
d e r hervorgeru fenen  A rteriosk lerose  u n d  dem  A usm ass de r B lu td ru c k ste ig e ru n g  sch e in t k e in  
Z u sam m en h an g  zu b esteh en .
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